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PURPOSE: To make an inter-substrate 
pitch small and to support the substrates 
in a stable state by forming a retaining 
member having grooves of the same pitch 
as the pitch of the holding grooves of a 
holding member in a position where the 
holding member faces the substrates 
attachably and detachably to and from the 
substrates. 

CONSTITUTION: A wafer supporting 
member 20 is composed of a wafer carrier 
21 which has the holding member 22 
provided with the plural holding grooves 
22a for supporting the wafers W in parallel ^ 
with each other at the specific pitch and the retaining member 23 which 
has the grooves 23a of the same pitch as the pitch of the holding 
grooves 22a of the holding member 22 in the position where the holding 
member 22 faces attachably and detachably to and from the wafers W 
The orientation flat parts Wa of the wafers W are engaged with the 




inside of the grooves; 23a of the retaining member 23 when the wafers 
W are held at the holding member 22 and an auxiliary holding member 
25. As a result, the contact of the adjacent wafers W with each other 
during transportation does not arise. The size of the device is reduced 
and the consumption of a washing liquid is reduced. 
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CLAIMS 

[Claim(s)] 

[Claim 1] In the washing processor possessing the washing processing 
tub for washing a washed substrate, and the support means which 



supports a washed substrate that the above-mentioned washed 
substrate should be carried in in this washing processing tub the above- 
mentioned support means The attachment component which prepared 
mutually two or more retention groove holding the above-mentioned 
washed substrate in parallel in the predetermined pitch, The washing 
processor characterized by having provided the presser-foot member 
which has the retention groove of an attachment component, and the 
slot of the same pitch that the above-mentioned washed substrate 
should be held by this attachment component and the part which 
counters, and forming the above-mentioned presser-foot member in the 
above-mentioned washed substrate possible [ engaging and releasing ]. 
[Claim 2] In the washing processor possessing the washing processing 
tub for washing a washed substrate, a carrylng-in / taking-out means to 
carry in or take out the above-mentioned washed substrate in this 
washing processing tub, and the support means that supports the 
washed substrate carried in in the above-mentioned washing processing 
tub The attachment component which prepared mutually in parallel two 
or more retention groove to which the above-mentioned support means 
holds the above-mentioned washed substrate in the predetermined 
pitch. The washing processor characterized by having provided the 
presser-foot member which has the retention groove of an attachment 
component, and the slot of the same pitch that the above-mentioned 
washed substrate should be held by this attachment component and the 
part which counters, and forming the above-mentioned presser-foot 
member in the above-mentioned washed substrate possible [ engaging 
and releasing ]. 

[Claim 3] The washing processor according to claim 1 or 2 which 
constitutes the retention groove of an attachment component, and the 
slot of a presser-foot member from a slot base which holds edge both 
sides of a washed substrate, respectively, and the dip advice section 
extended to one side of the opening edge of this slot base, and is 
characterized by prepare the above-mentioned dip advice section in the 
side by the side of the position of symmetry on the diagonal line in the 
above-mentioned retention groove and slot which counter in this case. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the washing processor 
which is immersed in a predetermined penetrant remover and carries out 
washing processing of the washed substrate. 
[0002] 

[Description of the Prior Art] Generally, this kind of washing processor 
carries out sequential immersion of a washed substrate (a wafer is told 
to below), for example, the semi-conductor wafer, at processing liquid, 
such as ammonia, fluoric acid, and pure water, and carries out washing 
processing of the front face of a wafer. 

[0003] It conveys as this kind of a washing processor conventionally the 
whole wafer carrier which held two or more wafers, for example, 25 
sheets. The washing processor constituted so that sequential immersion 
might be carried out and it might wash to a washing processing tub, Two 
or more wafers, for example, 25 sheets, picked out from the wafer 
carrier are conveyed to each washing processing tub etc. with a wafer 
conveyance arm, and the so-called washing processor of carry Ares 
which delivers to the wafer boat (wafer support means) arranged in each 
washing processing tub, and carries out washing processing is known. 
[0004] By the way, a semiconductor device tends to be integrated highly 
in recent years, and the circuit pattern is being increasingly made 
detailed. Moreover, a semi-conductor wafer tends to be diameter[ of 
macrostomia ]-ized from 6 inches to 8 inches. In order to raise 
versatility, the wafer carrier which holds the wafer of such a diameter of 
macrostomia of 8 inch, for example, a diameter, is constituted so that 25 
wafers may be held in the usually unified pitch (the wafer of the 
diameter of 6 inch 4.76mm), for example, 6.35mm. For this reason, while 
conveying the wafer the whole wafer carrier, enlarging the washing 
processing tub in the washing processor of the former which carries out 
sequential immersion at a washing processing tub etc. and the whole 



equipment's becoming large-^ized, there, was a problem that the amount 
of the pure water used increased. 

[0005] In order to solve the above-mentioned problem, the applicant • 
developed the washing station which enabled it to aim at the cutback of 
consumption, such as a miniaturization of equipment, and a penetrant 
remover, by establishing the wafer installation slot of a pitch narrower 
than the pitch of a wafer carrier in a wafer support means (refer to 
JP,5-129267,A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the pitch of a 
wafer was made not much small, during conveyance, the wafer shake- 
came to be easy and changed into the unstable condition, and as shown 
in drawing 1 3 , there was a problem that the wafers they Wafer W 
inclines during conveyance or adjoins contacted. Moreover, since 
spacing of adjoining wafers was narrow, the penetrant remover L 
collected among Wafers W and W with surface tension between wafers, 
even after pulling up Wafer W from a washing processing tub, the 
penetrant remover L adhered to Wafer W, and the problem of causing . 
trouble was^also in washing processing. Such a phenomenon especially 
will appear notably, if in the case of the penetrant remover of a 
hydrophilic property and the pitch between wafers is set to 4.8mm or 
less. Therefore, the actual condition is having not resulted, by the time it 
cannot make. the pitch between wafers not much narrow but can satisfy 
enough the miniaturization of equipment, and the cutback of the amount 
of the penetrant remover used. In addition, in the washing processor of a 
carry Ares type, although the volume part washing processing tub of a 
wafer carrier can be somewhat made small as compared with the 
washing processor conveyed the whole wafer carrier and the cutback of 
the amount of the penetrant remover used can be aimed at, since a 
limitation is in the pitch of a wafer supporter as mentioned above, by the 
time it can satisfy enough the miniaturization of equipment, and the 
cutback of the amount of the penetrant remover used as mentioned 
above also in this, it will not have resulted. 

[0007] This invention can perform washing processing to a stable 
condition in support of a washed substrate, and aims at offering the 
washing processor which enabled it to aim at the miniaturization of 
equipment, and the cutback of the amount of the penetrant remover 
used while it was made in view of the above-mentioned situation and 
makes the pitch between processed substrates small as much as 
possible. 



[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned 
object, the 1st washing processor of this invention It is premised on the 
washing processor possessing the washing processing tub for washing a 
washed substrate, and the support means which supports a washed 
substrate that the above-mentioned washed substrate should be carried 
in in this washing processing tub. The attachment component which 
prepared mutually in parallel two or more retention groove to which the 
above-mentioned support means holds the above-mentioned washed 
substrate in the predetermined pitch, It is characterized by having 
provided the presser-foot member which has the retention groove of an 
attachment component, and the slot of the same pitch that the above- 
mentioned washed substrate should be held by this attachment 
component and the part which counters, and forming the above- 
mentioned presser-foot member in the above-mentioned washed 
substrate possible [ engaging and releasing] (claim 1). 
[0009] Moreover, a washing processing tub for the 2nd washing 
processor of this invention to wash a washed substrate, A carrying-in / 
taking-out means to carry in or take out the above-mentioned washed 
substrate in this washing processing tub, It is premised on the washing 
processor possessing the support means which supports the washed 
substrate carried in in the above-mentioned washing processing tub. 
The above-mentioned support means The attachment component which 
prepared mutually two or more retention groove holding the above- 
mentioned washed substrate in parallel in the predetermined pitch, It is 
characterized by having provided the presser-foot member which has 
the retention groove of an attachment component, and the slot of the 
same pitch that the above-mentioned washed substrate should be held 
by this attachment component and the part which counters, and forming 
the above-mentioned presser-foot member in the above-mentioned 
washed substrate possible [ engaging and releasing ] (claim 2). 
[0010] Although that configuration may be arbitrary in this invention as 
long as the retention groove of the above-mentioned attachment 
component and the slot of a presser-foot member are formed in this 
pitch, preferably The slot base which holds edge both sides of a washed 
substrate for the retention groove of an attachment component, and the 
slot of a presser-foot member, respectively, It is better to constitute 
from the dip advice section extended to one side of the opening edge of 
this slot base, and to prepare the above-mentioned dip advice section in 
the side by the side of the position of symmetry on the diagonal line in 



the above-mentioned retention groove and slot which counter in this 
case (claim 3). 

[0011]' :■ 

[Function] According to the washing processor of this invention 
constituted as mentioned above, a support means The attachment 
component which prepared mutually two or more retention groove 
holding a washed substrate in parallel in the predetermined pitch, By 
providing the presser-foot member which has the retention groove of an 
attachment component, and the slot of the same pitch that a washed 
substrate should be held by this attachment component and the part 
which counters, and forming a presser-foot member in a washed 
substrate possible [ engaging and releasing ] Since the opposite part of 
a washed substrate can be held by the attachment component and the 
presser-foot member, a washed substrate is conveyed in a location 
predetermined in the condition of having not shaken carelessly during 
conveyance and having been stabilized. Moreover, since it can prevent 
that a washed substrate bends according to an operation of the surface 
tension of a penetrant remover during washing processing, a penetrant . 
remover does not collect among adjoining washed substrates. Therefore, 
the pitch between washed substrates can be made small as much as 
possible, and the miniaturization of equipment and the cutback of the ; 
amount'of the penetrant remover used can be aimed at (claims 1 and 2). 

[0012] Moreover, while constituting the retention groove of an 
attachment component, and the slot of a presser-foot member from a j 
slot base which holds edge both sides of a washed substrate, 
respectively, and the dip advice section extended to one side of the 
opening edge of this slot base, by preparing the dip advice section in the 
side by the side of the position of symmetry on the diagonal line in the 
retention groove and slot which counter, a washed substrate is guided at 
the dip advice section, and is held easily for a slot base, and certainly. 
Moreover, since the dip advice section is prepared only in the side of 
the position of symmetry on the diagonal line of the retention groove 
which counters, and a slot, the pitch of the retention groove and a slot 
can be made small still as much as possible, and the miniaturization of 
equipment and the cutback of the amount of the penetrant remover 
used can be aimed at further (claim 3). 
[0013] 

[Example] The example of this invention is explained at a detail based on 
a drawing below. This example explains the case where it applies to the 



washing processor of a semi-conductor wafer. 

[0014] O As for first example drawing 1 , the outline perspective view of 
the first example of the washing processor of this invention is shown, 
and, as for drawing 2 , conveyance of a washed substrate and the 
perspective view of a processing state are shown. 
[0015] As the washing processor of a semi-conductor wafer is shown in 
drawing 1 , the body consists of the carrying-in section 1 which holds 
the semi-conductor wafer (a wafer is told to below) W which is an 
unsettled washed substrate, the washing processing section 2 which 
performs washing processing of Wafer W, and the taking-out section 3 
which holds the wafer W after washing. 

[0016] The standby section 5 which makes the cassette 4 by which the 
carrying-in section 1 holds the number W of predetermined leaves 
before washing processing, for example, 25 wafers, stand by. The pitch 
translator 6 transferred to the wafer carrier 21 which changes the 
ejection of the wafer W from a cassette 4, and the pitch between Wafers 
W into a predetermined pitch, and constitutes the wafer support means 
20, It comes to provide the cassette conveyance arm 7 for transporting 
a cassette 4 between migration in the standby section 5 of the cassette 
4 carried in by the carrier robot etc. from the exterior and this standby 
section 5, and the pitch translator 6. 

[0017] It goes to the washing processing section 2 from the carrying-in 
section 1 at the taking-out section 3. In the shape of a straight line in 
order 1st chuck washing / desiccation processing room 8a which washes 
and dries the chuck 12 for wafer carrier conveyance, 1st drug solution 
processing room 8b which carries out washing processing of the quality 
of an impurity, such as an organic contamination of a wafer W front face, 
a metal impurity, and particle, with a drug solution, The wafer W washed 
by 1st drug solution processing room 8b For example, two rinsing 
processing rooms 8c and 8d washed with pure water, 2nd drug solution 
processing room 8e washed with a different drug solution from the drug 
solution of 1st drug solution processing room 8b, The wafer W washed 
by 2nd drug solution processing room 8e For example, two rinsing 
processing rooms 8f and 8g washed with pure water. Wafer desiccation 
processing room 8i for carrying out steam seasoning of the wafer W 
from which 2nd chuck washing / desiccation processing room 8h and the 
above-mentioned quality of an impurity which wash arid dry a chuck 12 
were removed by IPA (isopropyl alcohol) etc. is arranged. In each 
[ these ] washing processing room (only henceforth processing room) 
8a-8h, the processing tub 9 is arranged, respectively. 



[0018] moreover, the advice section 10 arranged in the side of the 
washing processing section 2. alpng^ach process rooms 8a-8i and 
this advice section 10 are equipped — having — a horizontal (the 
direction of X) — and — being vertical (Z direction) — the wafer carrier 
transport device 15 which consists of three sets of the wafer carrier 
conveyance blocks 11 which can move freely is formed. The chuck 12 
holding the wafer carrier 21 which sets two or more wafers W suitably, 
and carries out successive installation support of the spacing is formed 
in the wafer conveyance block 1 1, and it is constituted so that the wafer 
carrier 21 and Wafer W which are held by this chuck 12 may be 
conveyed at each processing rooms 8a-8i. 

[0019] In addition, the carrier conveyance section 13 which conveys an 
empty carrier and a full carrier is formed above the washing processing 
section 2. Moreover, the processing liquid and the piping hold room 14 
containing the tank which holds processing liquid, such as a drug 
solution, or a piping group are established in the tooth-back side of the 
washing processing section 2. 

[0020] The above-mentioned wafer support means 20 consists of a 
wafer carrier 21 which has the attachment component 22 which 
prepared mutually two or more retention-groove 22a holding Wafer W in 
parallel in the predetermined pitch, and a presser-foot member 23 
engaged removable to the wafer W which has slot 23a of the same pitch 
as retention-groove 22a of an attachment component 22 that Wafer W 
should be held by the attachment component 22 and the part which 
counters. 

[0021] In this case, the wafer carrier 21 constructs across an 
attachment component 22 horizontally between the lower centers of the 
support plate 24 of the couple of an abbreviation reverse T typeface, 
and about an attachment component 22, it comes to construct across 
the auxiliary attachment component 25 horizontally between the upper 
parts a little, and it comes to protrude on the up edge of a support plate 
24, respectively, as shown in drawing 2 and drawing 3 in the outward 
flange material 26 of both sides. Mounting hole 26a is prepared in the 
flange material 26, it fixes with the bolt which does not illustrate the 
hat-like grasping fixture 27 laid on this flange material 26, and it is 
constituted so that an operator may have the wafer carrier 21 in a hand 
and can convey it Thus, each configuration member of the wafer carrier 
21 constituted is formed for example, in the member made from a quartz 
excellent in chemical resistance and corrosion resistance. In addition, 
the attachment component 22 and the auxiliary attachment component 



25 are being fixed to the support plate 24 by welding etc. 
[0022] Moreover, retention-groove 22a prepared in an attachment 
component 22 consists of a slot base 30 holding the ends side of Wafer 
W of a cross-section U shape, and the dip advice section 31 which can 
stab at the both sides of the opening edge of the slot base 30 in the 
shape of extension, as shown in drawing 4 . Thus, by forming retention- 
groove 22a, it can be made to be able to show the edge of the wafer W 
carried in to the wafer carrier 21 to the Inclined plane of the dip advice 
section 31, it can be certainly shown into the slot base 30, and Wafer W 
can be held. In addition, retention-groove 25a of the shape of a triangle 
as shown in the auxiliary attachment component 25 at drawing 5 is 
prepared in retention-groove 22a of an attachment component 22. and 
this pitch. 

[0023] On the other hand, the above-mentioned presser-foot member 
23 is formed for example, in the member made from a polyether ether 
ketone (Polyetheretherketone;PEEK) excellent in anticorrosion, a 
heatproof, and reinforcement-proof nature. Moreover, slot 23a which the 
member made of a fluororesin and the member made from a quartz are 
sufficient as the presser-foot member 23, and is prepared in this 
presser-foot member 23 It consists of a slot base 30 holding the ends 
side of Wafer W of a cross-section U shape, and the dip advice section 
31 which cuts in the shape of extension to the both sides of the opening 
edge of the slot base 30, and is lacked in them like retention-groove 22a 
of an attachment component 22 (refer to drawing 5 ). Thus, by forming 
slot 23a, it can be carried in to the wafer carrier 21, the inclined plane of 
the dip advice section 31 can guide the orientation flat section Wa of 
the upper part of the wafer W held by the attachment component 22 and 
the auxiliary attachment component 25, it can show around certainly 
into the slot base 30, and the upper bed section of Wafer W can be held. 

[0024] Thus, the presser-foot member 23 constituted is formed in the 
orientation flat Wa section of the upper part of the wafer W transferred 
to the wafer carrier 21 by the presser-foot member conveyance device 
40 prepared in the near location of the above-mentioned pitch translator 
6 possible [ engaging and releasing ]. As shown in drawing 3 , the 
presser-foot member conveyance device 40 supports the presser-foot 
member maintenance arm 42 of the shape of a hollow pipe which has the 
adsorption section 41 of the presser-foot member 23 at a head possible 
[ **** ] toward the wafer carrier 21 from the side of the wafer carrier 
21 with the **** means which is not illustrated, and comes to connect 



vacuum devices (not shown) with the ,b,as.e of the presser-foot member 
maintenance arm 42. 

[0025] Thus, in case Wafer W is taken out for Wafer W by the wafer 
carrier 21 from carrying in or the wafer carrier 21, by actuation of 
vacuum devices, the presser-foot member conveyance device 40 
constituted carries out adsorption maintenance of the presser-foot 
member 23, stands up to a position in readiness (continuous-line 
location of drawing 3 ), and becomes the obstacle of carrying in and 
taking out of Wafer W. And after Wafer W was carried in to the wafer 
carrier 21 and Wafer W was held by the attachment component 22 and 
the auxiliary attachment component 25, The presser-foot member 
maintenance arm 42 rotates to a wafer W upper part side, and makes 
the orientation flat section Wa of Wafer W engaged in slot 23a of the 
presser-foot member 23. Then, after suspending actuation of vacuum 
devices and canceling adsorption of the presser-foot member 23 by the 
adsorption section 41, the presser-foot member maintenance arm 42 is 
retreated to a position in readiness. 

[0026] Therefore, while the lower part is held by an attachment 
component 22 and the auxiliary attachment component 25, the wafer W 
carried in to the wafer carrier 21 Since the upside orientation flat 
section Wa is held by the presser-foot member 23 When the wafer W 
which shakes and inclines during conveyance or adjoins, and W do not 
contact, a penetrant remover collects among the wafers W and W which 
Wafer W bends and adjoin with the surface tension of a penetrant 
remover during washing processing, or there is no problem of Wafer W 
contacting. 

[0027] In addition, although the above-mentioned explanation explained 
the case where retention-groove 22a of an attachment component 22 
and slot 23a of the presser-foot member 23 were constituted from a 
slot base 30 holding the ends side of Wafer W of a cross-section U 
shape, and the dip advice section 31 which can stab at the both sides of 
the opening edge of the slot base 30 in the shape of extension also ** 
(ing) ~ retention-groove 22a of an attachment component 22, and slot 
23a of the presser-foot member 23 with the U-shaped slot base 32 
which holds both sides of Wafer W, respectively, as it is not necessary 
to consider as such structure and is shown in drawing 6 It constitutes 
from the dip advice section 33 extended to one side of the opening edge 
of this slot base 32, and you may make it form the dip advice section 33 
in the side by the side of the position of symmetry on the diagonal line 
in retention-groove 22a and slot 23a which counter in this case. 



[0028] Thus, while being able to make the pitch P between slots small as 
much as possible by constituting retention-groove 22a and slot 23a, 
maintenance of Wafer W can be made easily and reliable. That is, the dip 
advice section 33 can be made to be able to meet, insertion to Mizouchi 
of Wafer W can be made easy, and the edge where Wafer W counters 
with the side attachment wall 34 of the dip advice section 33 which 
counters on the diagonal line, and the slot base 32 of an opposite hand 
can be held certainly. Thus, it is possible by constituting retention- 
groove 22a and slot 23a to set up the pitch P between slots small to 
about 2mm. 

[0029] The above-mentioned pitch translator 6 consists of a wafer 
transfer device 60, and 1 / 2 pitch wafer guide 61 (it specifically forms 
on the wafer carrier 21), as shown in drawing 7 . In this case, the wafer 
transfer device 60 is constituted so that the periphery section of each 
wafer W may be grasped from both sides with the supporter 62 of a 
thick thin pectinate form, and these supporters 62 are usually formed in 
the pitch (the wafer of the diameter of 8 inch 6.35mm). On the other 
hand, 1 / 2 pitch wafer guide 61 possesses the wafer support slot 63 
formed so that Wafer W could usually be supported by 1/2 of a pitch, 
i.e., 3.175mm pitch. 

[0030] Thus, in order to change the pitch between wafers using the 
pitch translator 6 constituted, the wafer W held in [ of one ] cassette * 
is first grasped and conveyed according to the wafer transfer device 60, 
and it lays in 1 / 2 pitch wafer guide 61. In this condition, Wafer W is 
arranged alternately in the wafer support slot 63 of 1 / 2 pitch wafer 
guide 61. 

[0031] Next, like the graphic display arrow head A, 1 / 2 pitch wafer 
guide 61 is moved horizontally 1/2 pitch, i.e., 3.175mm, and according to 
the wafer transfer device 60, the wafer W held in another cassette 4 is 
grasped and conveyed, and it inserts and lays between the wafers W of 
1 / 2 pitch wafer guide 61 after this. Thereby, 50 wafers W are arranged 
in 3.175mm pitch on 1 / 2 pitch wafer guide 61 21, i.e., a wafer carrier. 
And as mentioned above, according to the presser-foot member 
conveyance device 40, the presser-foot member 23 moves, the upper 
part Wa, i.e., the orientation flat, of the wafer W carried in to the wafer 
carrier 21 , and the upper bed section of Wafer W is similarly held in 
3.1 7mm pitch. 

[0032] In addition, although the above-mentioned explanation explained 
the case where the wafer W of the diameter of 8 inch was made into 1/ 
[ of the usual pitch ] 2 pitch, it can apply similarly to the wafer of other 



paths of 6 inch, for example, a diameter, and a pitch can be suitably 
chosen not only from 1/2 of the usual pitch but from the usual pitch a 
small pitch, for example, 4.SxrmiA-5mmimr 2.0 etc.mm. In this case, in 
order to carry out the pitch of Wafer W 1 / except 2 pitches, the pitch 
translator 6 as shown in drawing 8 can be used. As shown in drawing 9 , 
the upper part this pitch translator 6 usually Namely, the pitch Pa (for 
example, 6.35mm) The lower part is made into the request pitch Pb (for 
example,mm [ 4.8 ],mm [ 3.5 ], or 2.0mm). The wafer support device 65 
which has the wafer support slot 64 formed from the upper part so that 
a pitch might become narrow gradually towards the lower part, and 
grasps the periphery section of Wafer W from both sides, It consists of 
wafer guides 66 (specifically formed on the wafer carrier 21) which 
support Wafer W in the request pitch Pb (for example.mm [ 4.8 ],mm 
[ 3.5 ], or 2.0mm). 

[0033] Thus, in order to carry out the pitch of wafer spacing 1 / except 
2 pitches using the constituted request pitch translator 6, the wafer W 
usually arranged in the pitch is supported first in the upper part of the 
wafer support device 65, and these wafers W are conveyed in the upper 
part of the wafer guide 66. And by extending spacing of the wafer 
support device 65 gradually, as Wafer W falls so that it may slide on the 
inside of the wafer support slot 64, it changes into a request pitch. And 
it lays on the wafer guide 66 (specifically wafer carrier 21) in this 
condition. If such a pitch translator 6 is used, it is usually convertible not 
only for 1/[ of a pitch ] 2 pitch but a desired pitch. 
[0034] In addition, as shown in drawing 2 and drawing 1 0 , outside tub 9b 
is prepared in the periphery section of up opening of processing tub 
body 9a, and the processing tub 9 in the above 1st and the 2nd drug 
solution processing room 8b and 8e becomes it, and it is constituted so 
that the drug solution L (penetrant remover) overflowed from processing 
tub body 9a through notch 9c prepared in opening of processing tub 
body 9a may be caught by outside tub 9b. Moreover, 9d of circulation 
ducts is connected to the pars basilaris ossis occipitalis of processing 
tub body 9a, and the pars basilaris ossis occipitalis of outside tub 9b, 
and it is constituted so that circulation supply of the drug solution L 
overflowed by outside tub 9b through pump 9e [ which is interposed in 
9d of this circulation duct ] and bulb 9f and filter 9g may be carried out 
into processing tub body 9a. On the other hand, the processing tub 9 of 
the four above-mentioned rinsing processing rooms 8c, 8d, 8f, and 8g 
supplies a lot of pure water in the washing processing layer 9 from the 
pure-water supply source which comes to connect and does not 



illustrate 9h of pure-water supply-cum-drain pipes at the pars basilaris 
ossis occipitalis of the washing processing layer 9 as shown in drawing 
11 . and the so-called quick discharge method which drains the pure 
water after processing at once for a short time is adopted after 
predetermined-time progress. 

[0035] Next, actuation of the washing processor of this invention is 
explained. First, after conveying the wafer W changed into the desired 
pitch on the wafer carrier 21 and holding by the above-mentioned pitch 
translator 6 in retention-groove 22a of an attachment component 22, 
and retention-groove 25a of the auxiliary attachment component 25, 
according to the presser-foot member conveyance device 40, the 
presser-foot member 23 is made to engage with the orientation flat Wa 
of Wafer W, and the upper part of Wafer W is held. 
[0036] Next, the wafer carrier 21 is conveyed to 1st drug solution 
processing room 8b by the chuck 12, predetermined time immersion of 
the wafer carrier 21 and the wafer W is carried out at the drug solution 
in the processing tub 9, and washing processing of the quality of an 
impurity, such as an organic contamination of a wafer W front face, a 
metal impurity, and particle, is carried out with a drug solution. Next, 
sequential conveyance of the wafer carrier 21 is carried out at the 
rinsing processing rooms 8c and 8d, and the drug solution which was 
immersed in the pure water in the processing tub 9, and was used by 1st 
processing room 8b is removed. Subsequently, the wafer carrier 21 is 
conveyed to 2nd drug solution processing room 8e, predetermined time 
immersion of the wafer carrier 21 and the wafer W is carried out at the 
drug solution in the processing tub 9, and a different drug solution from 
the drug solution of 1st drug solution processing room 8b washes Wafer 
W. And after carrying out sequential conveyance and washing the wafer 
W washed by 2nd drug solution processing room 8e in the rinsing 
processing rooms 8f and 8g. the wafer carrier 21 is conveyed to wafer 
desiccation processing room 8i, and steam seasoning of the wafer W 
from which the quality of an impurity was removed is carried out by IPA 
(isopropyl alcohol) etc. Under the present circumstances, it is more 
desirable to remove the presser-foot member 23 from Wafer W, to 
convey the wafer carrier 21 in wafer desiccation processing room 8i, and 
to carry out desiccation processing, in order to prevent ******, since 
the stain pattern of an IPA steam etc. arises into the part which the 
presser-foot member 23 in Wafer W contacts. 

[0037] Pitch conversion is carried out to it having been conveyed by the 
taking-out section 3 and having mentioned above by the pitch translator 



6 by actuation of reverse, and 25 wafers W with which washing 
processing and desiccation processing were performed as mentioned 
above are held at a time in tmcassettes 4, usual pitch, for example, 
6,35mm pitch. 

[0038] Therefore, since Wafer W is conveyed in the condition of having 
been held by the attachment component 22 and the presser-foot 
member 23, it does not shake and incline during conveyance or 
contiguity does not contact. Moreover, since washing processing of the 
wafer W can be carried out where small pitch spacing is held, a 
penetrant remover can collect between the wafers which adjoin so that 
the upper part of Wafer W may not bend with the surface tension of a 
penetrant remover during washing processing, or it can prevent that 
wafers contact. Furthermore, while being able to miniaturize the 
processing tub 9, consequently the standup of the specific resistance of 
the ion in pure water becoming early in rinsing processing and rinse 
effectiveness's improving by holding Wafer W at intervals of a small 
pitch, it not only can shorten rinse time amount (washing processing 
time), but it can reduce the amount of the pure water used. 
[0039] 0 As for second example drawing 1 0 , the outline sectional view 
of the important section of the second example of a washing processor 
is shown. 

[0040] The second example is the case where it applies to the so-called 
washing processor of the carry Ares type which conveys the washing 
processor of this invention in a direct washing processing room, without 
using the wafer carrier 21 of the first example of the above. 
[0041] Namely, after transferring the wafer W changed into the desired" 
pitch in the wafer W held in the cassette 4 of the standby section 5 by 
the pitch translator 6 constituted like the first example of the above to 
the wafer guide 66, It is the case where grasp the wafer W by which 
pitch conversion was carried out. Wafer W is conveyed in each washing 
processing room, and washing processing is made to be carried out by 
the chuck 12 of the first example of the above, and the wafer chuck 16 
as a carrying-in / taking-out means arranged similarly. 
[0042] In this second example, the support means 20 holding the wafer 
W which received from the wafer chuck 16 and was passed is arranged 
in each processing tub 9. This support means 20 like the wafer carrier 
21 of the first example of the above The support plate 54 of the couple 
of an abbreviation reverse T typeface, The wafer boat 51 which has one 
attachment component 52 constructed across horizontally by these 
support plates 54 and two auxiliary attachment components 55 



constructed horizontally across the both sides of an attachment 
component 52, and carries out rise-and-fall migration of the inside of 
each processing tub 9, It consists of the same presser-foot members 23 
as the first example of the above formed in the upper part of the wafer 
W held at the wafer boat 51 according to the presser-foot member 
conveyance device 40 arranged in the side of each processing tub 9 
possible [ engaging and releasing ]. In addition, in the second example, 
since other parts are the same as the first example of the above, the 
same sign is given to the same part and the explanation is omitted. 
[0043] The wafer W conveyed by the wafer chuck 1 6 by constituting as 
mentioned above After the retention groove 52a and 55a of the 
attachment component 52 of the wafer boat 51 of each processing room 
and the auxiliary attachment component 55 was won popularity and 
passed, By the presser-foot member 23 moving to the upper part of 
Wafer W by actuation of the presser-foot member conveyance device 
40, and making slot 23a of the presser-foot member 23 engage with the 
orientation flat Wa section Alignment maintenance of the upper part and 
the lower part of Wafer W can be carried out at intervals of a 
predetermined small pitch, and washing processing can be performed in 
this condition. 

[0044] Therefore, since washing processing of the wafer W can be 
carried out where small pitch spacing is held, a penetrant remover can 
collect between the wafers which adjoin so that the upper part of Wafer 
W may not bend with the surface tension of a penetrant remover during 
washing processing, or it can prevent that wafers contact. Moreover, like 
the first example of the above, while being able to shorten rinse time 
amount (washing processing time), the amount of the pure water used 
can be reduced. 

[0045] In addition, although the above-mentioned example explained the 
case where the washing processor of this invention was applied to the 
washing processor of a semi-conductor wafer, of course, it is applicable . 
also to the washing processor of washed substrates, such as glass 
substrates other than a semi-conductor wafer, or a LCD substrate. 
[0046] 

[Effect of the Invention] Since it is constituted as mentioned above 
according to the washing processor of this invention as explained above, 
the following effectiveness is acquired. 

[0047] 1) Since a washed substrate can be conveyed in a processing tub 
in the condition of having been stabilized since the opposite part of a 
washed substrate is held by the attachment component and the 



presser-foot member, washing processing can be carried out and the 
pitch between washed substrates can moreover be made small as much 
as possible, the miniaturization of equipment and the cutback of the 
amount of the penetrant remover used can be aimed at. 
[0048] 2) While constituting the retention groove of an attachment 
component, and the slot of a presser-foot member from a slot base 
which holds both sides of a washed substrate, respectively, and the dip 
advice section extended to one side of the opening edge of this slot 
base, a washed substrate can be held easily and certainly by preparing 
the dip advice section in the side by the side of the position of 
symmetry on the diagonal line in the retention groove and slot which 
counter. Moreover, since the dip advice section is prepared only in the 
side of the position of symmetry on the diagonal line of the retention 
groove which counters, and a slot, it can make the pitch of the retention 
groove and a slot small still as much as possible, and can aim at the 
miniaturization of equipment, and the cutback of the amount of the 
penetrant remover used further. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is the outline perspective view showing an example of the 
semi-conductor wafer washing processor which applied the washing 
processor of this invention. 

[Drawing 2] It is the perspective view showing conveyance of a washed 
substrate and the processing state in the first example of the washing 
processor of this invention. 

[Drawing 3] It is the outline sectional view of the support means of the 



first example. 

[Drawing 4] It is the sectional view showing the maintenance condition 
of the attachment component of the first example, and a presser-foot 
member. 

[Drawing 5] It is the expanded sectional view showing the slot of the 
auxiliary attachment component in this invention. 
[Drawing 6] It is the sectional view showing another retention form of 
the attachment component in this invention, and a presser-foot member. 

[Drawing 7] It is the outline perspective view showing the pitch 
translator in this invention. 

[Drawing 8] It is the outline perspective view showing another 
configuration of a pitch translator. 

[Drawing 9] It is the outline side elevation showing the important section 
of the pitch translator of drawing 8 . 

[Drawing 10] It is the outline sectional view of an example of the 
processing tub in this invention. 

[Drawing 1 1] It is the outline sectional view showing another example of 
a processing tub. 

[Drawing 12] It is the important section sectional view of the second 
example of this invention. 

[Drawing 13] It is the outline sectional view showing the maintenance 
condition of the washed substrate in the conventional washing 
processor. 

[Description of Notations] 

W Semi-conductor wafer (washed substrate) 

1 2 Chuck for Wafer Carrier Conveyance 

1 6 Wafer Chuck (Carrying-in / Taking-Out Means) 

20 50 Support means 

21 Wafer Carrier 

22 52 Attachment component 
22a, 52a Retention groove 

23 Presser-Foot Member 
23a Slot 

30 32 Slot base 

31 33 Dip advice section 
34 Side Attachment Wall 
51 Wafer Boat 
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40 filiitt'5'£<Sll<t <^ 0 6 c^ti •?(::, •t*jtffi#2 

2<Offi#g|2 2 a tifx.gC#2 3 0«2 3 a -f-K-T 

i^':7x/^W<7)Mffi^r^S^$1■•^) ='?tt<')gl^SI53 2 t, CI 
O^SSfiS 2<Og3PJSO-j-2t:J(£:gat'&f«lf5f^l*I^3 3 
i:T-«fiEL, wO^K J^|fi]-r'2)1*SjS2 2 a <!:jg2 3 a 
iciJit'5.WAi6l±o*t*ir.ttit1!lll<oa(:ffi^3g|*lS63 3 i 

[0 0 2 81 ^Oi T i;-tg^?t2 2 a t^2 3 a ir«JS 



(5) 
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#t*^t*«-e#*„ C<^J:t1:<*^«2 2 a tjS2 3 

'J> ? < K^l- ^ C <!: *^^b6T-^ c 
[0 0 2 9] ±ffih*7^^i$*t«6li. HyU/Tti^ 
i;, Oi/Nfl|fetlS6 0 t> 1/2 k: 7^'!7aL/N*W K 
6 1 (:Br^f:fl<l^:l4■5J^^^4^ + 'J7 2 ICTIMt-i)) t 

6. 35mm) T'B^^tlTu^^o l/2k:-;'f' 

^7XM*-^ K6 Hi, iillfi;-y^oi/2l-'it*>*>3. 

1 7 5mmkr7-?'T"t7j:./NW'S:3:^t'?)Cli:d«T'§-5)J: 

M^^X'yj-^^m<D\^'y^immti>\m. tt\ •i'JL/N 
S«1Stfl|6 OUioT lO(7)*-t y h *P«3UJ|XS$n/c 20 
^7i/NW^rffi#U «lj3ILTl/2e7^'>iM3y'f K 
6 iciSSi-^o c:<ott^>T-i4, i/2i;'-y^t7i^Np^r 
^ K6 1 O-t^i/N^tSp^e 3 U loiiiH-t^i/NWd^ffi 

[0 0 3 1 J'>:U, la^^epAOidC, l/2t?-;'^ 
■i7X/>*-^' K6 1 1/2 ey-5^t^to*,3. 175 

6 0 J: i oT, t ^ 1 ocO:^(-t 7 b 4 l*HCl|X$$tL/^ 
x/NW?rJEJtt, aSiilLT 1/2 l:7^t7-xyN;?7-^' K6 
1 (^).t7x-'NWKlc»A • «M1-*o CliiUi »5, 1/2 JO 
k:7^'>x/v*'-f K6 lt't*?*,'i7X^N+-\'i;7 2 1± 
5 Oft<^'!7X/NW*^3. 1 7 5mmf7f-T-ffifi$ 

fii,o ^Lx. ±&Lf^ior~. wimmmmm4 o 

UioTif x.a5*t2 3*^'^x^N+A'"J7 2 1 UlSA^tl 

Wal:^ULT■:7X^^W(^±38S|5^|q«^:3. 17mm 

k"7^i:'(S^t*o 

10 0 3 2] J^JS, ±IBijiB^-eii, 8'^>^SO'>xy^ 
W ^- ji-t <7) k: 7 -9^ (7) 1 / 2 t: 7 1 1 -& ^-g- c> I, ^ T m 

mttzi)^. '(i!i(^S0ijx.if6'f >^so•^7x/^uJ^tT^> 4o 

^<7) 1 / 2 izPfi lb t*> iiff O I: 7 f- J: 1} /h? =t f 7 ^^J 
x.lf4. 8mm, 3. 5mm^)^vMi2. Omm^®:!: 

S^Rt-Sc: t3i«-c-#^„ cio^-g-, >^7x/^wo^;•7f•^• 

f7^iSm«lfli6=Sr1$fflt-5.-t**T-#-&o l-ii^^-t,. 
CC0t:'7^^J^SlgE«6li. lagic^ti^i;, ±S|5*«ii 
•Sff7-?-Pa ({FJxIfe. 3 5 mm) . T6W^Bffak'7 
^Pb 8mm, 3. 5mm*^vM±2. 0 

mm) t^fl. ±m-hTm:i^i^X^^ \Z\£y ^ii*^ 50 



^^^¥7- 3 10 19 2 
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t, Hfat'^'^P b (0!lil4*4. 8 mm, 3. 5 mm^ 
-?)<'Mi2. 0mm) T-':7X/^w^•3t^#i■-^) '^^x^'n**^ K 
6 6 {:a^f^fi*)UJ4':7X-'N+-v 2 1 UTfMS^n*) 

{0 0 3 31 -<7)i T Uti^K^^t/cF-^ak: 7^^1^t^i 
6?rffl>/>T't7x/NF^|Si|<7)f7^t 1/2 t: 7f■Ja^4i:1- 
4^:l±, tr. ii-^f7^m^ijs;n/c'>x/NW^, 

y^m'^ x/^5:^« 6 4 I*) Irrt ^ i T IzmTth i T C 

/^*''^K6 6 (*ft:fi<Jt:li'i7x/>4+'J72 1 ) ±{:« 

f 7 ^(7) 1 / 2 7 -5^ IZR lb T, Hff SO e 7 ^ fZ^Jftt 

[0 0 3 4] :4i3, ±ifi^lSU-'^2co^jSi!ar31£8 b 
SO^S eU33tt4j!!iaffi9li, EI 2 SO'lll 0 (CS^t J: 
OU, i!i31fl|:*:ft9 aO±ffl5BaPOn®ffl5tcn«9b«r 

^ 9 c lr^LT$!i;31;g:$:#:9 a t^h:^ -■''^-y n ~lfc 
mUL (gfe^ffi) 5ri'l-ffl9 b-CS:ttih*t)-i)J:^ izft^? 

UKimWS^ 9 d **g®E?>LTi3 n > ^Oii^^K 9 
di:^l5:?tL^*'>7*9 ^oi'-fg {Rrfy^ )if 9 
gi-f^-LX^mo b lc*-^<-7D-?n/::pg?SL>4% 
S«^:^9 ai*i(c^i31tt^?n^J;o(cffi®:?nTv^ 
-So -:^r, ±ie4o<07K^*!!;aM8 c, 8 d. & iRl/ 

sgo^mm9ii. mi iic^ti^u> sfei^*!isi9 
^'xumti>o tt. ±^\^y^^^mm6{zx<,xm 

Moe7^^:i:^&$tL;l-'^7x/^w=Sr>:7x/^i^+ >; 72 I 
\Zi^mLX^W^U 2 2 (DUn^ 2 2a 

5<Ol«it}t2 5 alCT«»L/d^&, ifxSPtfitiilt 
«4 0t;J:o-C}¥x.Se*t2 3i:<tfJ-/^yi<D:!i-^)J^>t- 
V3 >77 7 hWa U^-g-^-^T, •J?x/^wo±SB^:^* 

[0 0 3 6] '^tC, •^^ 7 1 2 (CioT-i^x/Nift 'J 

7 2 1 i^KDmui^mmsh^zmmtx. iiimm9p^ 

<iO||fl3[tc>i7x/N:^^i; 7 2 1 SO^'^x/NWS-Blf^^PaS 
iXLT> ■>x/NWgiSo;tlg|rfaiti, ^JK:TJijs6!|&, ^f- 

tc, ■^x/N+ + i;7 2 1 ^TkgtiasMs cRi/8 <nzm 

'X^mt. fcSa 9[*lO*iE7XJCS«LT^l<0$!L31S8 



9 

7 2 1 i:f(i2<7)mfeL^mm8 ell^mtX. ^ffiS«9l*l 

■>x/%W^r*^t'J.o -f-LT, ^ 2 (^OlffiiaaM 8 e T- 

asms iCjffiiSLT, :r*E!i;S**l^*$H/j't7Ji/NW 
t^Jx-lflPA {'T V-/nk';U7;V3-;u) ^T-=^^$£ 
i^.iri>o -O^, >t7ai>'>W»Cfctt-&ffx.g5*t2 3**gftl! 

i'1-LT■>J^^^^^ V 7 2 1 ^'>i>'^e:^i!!:aM8 irti: 

10 0 3 7] ±it<Di:rHZLXmW^^mRlf^^Mm^ 

« 6 u i o ■c±a L t im<DW}m^ i o r , f y 
^^^n, 2 0(7)*-t 7 h 4l*li:ii^<7)f-;"^0!lx.(dr6. 
3 5mmt:7f-T'2 5ttT oJR#?tl^„ 
10 0 3 8] L/zH^oX. 't;:r.J^^N^mW^^2 2 ti^ 

±ffl5*^gfe^igOSffi5R:/: U J: o T^tr <t 9 w i: d*iSt 

< , BS« t * > W lCgt^»0[3i»iB O I) ^7 ^ |Bl±75* 

«)!!l!t-&0't|!*±1--&-t;»JT-#^,o MU, /hf y^r=^ 

lie 

[0 0 3 9] ^ifeijy 

n 1 0 \i^-^%n^m.(r^%-%Wiii<n^u<rimmw^ 

±EI^-^tfe^J<Ot7X/Ndr^';7 2 1 ^ffl^^-fl;^ 

[0 0 4 1 ] l-Jifc*), #1«ffl550*-t-;' h4F«3UlRS 

iti f 7 ^^m.^^ 6 t: J: ^ TfiifM<7) f 7 ^ $ it 

KtLTo■>i/^^ + 7^' 1 euioreyf-gEjfe^ti 

[0 0 4 2] C<7)||-|IM8i;J3V^-C, ^*!ia«9i-(i 

H7x/^^^7^' 1 6*'^>$tta^i^fc'>X''^w^:«^t 



(6) !|fga^7-3 1 0 l.,9 2 

70 

(i, ±K^-^^S0!l<7)'^'X/^+•\•>J7 2 1 tWI^U. B& 

^ ? 1 ^(D^wmi 5 2 1. ^wmi 5 2 <Dmmr~ 
m^^tii2o<Dms)j^nu^5 sti^tx^^mm 

mui- sets ? n fzwiuumimm 4 o t: i o r x / ^ 
j4±!e»-3i*S0!itiii:f *)4<o-c, isi-ffl5^tc»iisi- 

[0 0 4 3] ±ie<OJ:^ i-S^!tt-&wi:i:J; -i^x/N 
■f ^vi' 1 6tCTieji$ti4'i'X7sWI4> :&i!!iam<^':' 
x^N.-K- h 5 1 ^»Jtffl5#5 2Si;fffl8&««Fffl5*t5 

^nm5 2 a. 5 5 au^ttis^tifc?^, Wx.m^m 

0<7)IEiftt:i '?ffx.a5#2 3;6*'>x/NWO±g|5U 
i^filLT:i-'Jx>r--> 3 >7 7 7 h W a SPUffxSB^t 
2 3cO}g2 3 a4#-&$-li:i-t-C, ■^x/sW<75±8eS 

^(Dimx'ik^^mimt^iti^x^io 

[0 0 4 4] L/^tS^oT, /M;*7^r4|!S^«i*L/^*cB 
T"!7x^NW^r5fe^i!tal-'5.-i:75fT-#-5)<7)T\ rSi^Mia 
{C X/ NWO±gC**fife^}e[<^S®3S^J izXoX^isX 
nf£:Ltil*iii, BIS1--^>■>xy^R|lCgfe^}B[*^}S•^/t^) 
^7X/^R±;5^g«tt'^)<0^rRSJJ:.t'5>- t^^T^io i 

tz. ±.%^%-%mmtmm-. ';>;^^k (gt^saa^ 

ti)^X'hi>o 

30 [0 0 4 5] ±ie«ife^T-l±, CI OSE^SB; 

L C D««^o^^^^;lSoi5fe^i!ia^{a»: t Sffl 
[0 0 4 6] 

[0 0 4 7] 1) ^nUV!tV^kUis^tX'mt'^&^<r) 

i!iafflrtf;ie^lLTT5t^iliat4-i:**-C^, L^'t,. 

^■a^^«rfl k: 7 ^ ^ U/h $ < t -S. -I <!: A^'T- 1 

[0 0 4 8] 2) ^wm<r>^mmtnm^<r>mi. 

50 «-§#,*-o«^(i«j$t'S>vi t*t-e^*o itz. fk^f^ 
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113 4] »-|ltfe«fl|<7)f!Ht«B*ttffx.a5*t<0«i#R®* 

[1151 :L(r>^m\~mi>nm%mu^<r>miTf^i-Vu-x 
^mmx'hio 

[me] c ic is It ^) t if X. gfj^l su <7)ffi 

milT-^)*o 

[E 8 1 yi:y^%^mmm\<r>mm7r^-tm.^^w^x - 

o 

[0 9] ms(D\^y^mskmm(r)^n>i7r^-twh'mm 



10 



20 
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mill ia-sfflcosijo-^^iiijr^-raBfeSfffiii-e^j^o 
[?f-t<7)§i?^] 

(IRA • jftiil^S) 

5 0 5:it¥f^ 



1 6 

2 0, 

2 1 
2 2, 



5 2 ^nuu 

2 2a, 52a IS^jf 

2 3 ffxSCtt 
23a » 

3 0,3 2 m&U 

3 1.33 m^mi^u 
3 4 mm 

5 1 'yjLj-.t'-Y 
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25a 
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16 i>x«*i.,? 5 1 Oi/N*- h 
2 3 5 2 »»»tt 

5 0 «»*a 5 2a 
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